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(54) METHOD AND DEVICE FOR UPDATING VIRTUAL DESKTOP

(67)  Provided are methods and devices for updating
a virtual desktop. When receiving a first scrolling com-
mand, a server calculates a first offset corresponding to
the received first scrolling command (100), and sends
the calculated first offset and a first scrolling direction
contained in the received first scrolling command to a
thin client (101). The server detects whether the server
receives a second scrolling command within a preset

time, and when the server does not receive the second
scrolling command within the preset time, the server cal-
culates first emerging pixel information according to a
firstimage which is cached this time and an image which
is sentto the thin clientlast time, and sends the calculated
first emerging pixel information to the thin client (102).
By the technical solution, bandwidth waste caused when
the virtual desktop is updated is reduced.

When receiving a first scrolling command, a server calculates a first

offset corresponding to the received first scrolling command

100

The calculated first offset and a first scrolling direction contained in the
received first scrolling command are sent to a thin client

101
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The server detects whether the server receives a second scrolling
command within a preset time, and when the server does not receive the
second scrolling command within the preset time, the server calculates
first emerging pixel information according to a first image which is
cached this time and an image which is sent to the thin client last time,
and sends the calculated first emerging pixel information to the thin
client
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Description
Technical Field

[0001] The present disclosure relates to a cloud com-
puting technology, and more particularly to methods and
devices for updating a virtual desktop.

Background

[0002] A virtual desktop is an important application of
cloud computing. A thin client refers to a computer ter-
minal substantially in no need of any application program
in a client-server network system. Compared with a con-
ventional Personal Computer (PC) and notebook com-
puter, a desktop of the thin client is replaced with a virtual
desktop running in a remote data center. Contents in the
virtual desktop are transmitted back to a screen of a user
in the form of an image.

[0003] A related method for updating a virtual desktop
is that: when the virtual desktop changes, a server sends
an image corresponding to the changed virtual desktop
to a thin client.

[0004] In this method for updating the virtual desktop,
when the image corresponding to the virtual desktop par-
tially changes, the server still sends the entire image cor-
responding to the changed virtual desktop to the thin cli-
ent, so that a relatively larger bandwidth is occupied to
cause bandwidth waste when the virtual desktop is up-
dated.

Summary

[0005] In order to solve the abovementioned problem,
some embodiments of the present disclosure provide
methods and devices for updating a virtual desktop,
which may reduce bandwidth waste when the virtual
desktop is updated, thereby saving a bandwidth.
[0006] An embodiment of the present disclosure pro-
vides a method for updating a virtual desktop, which may
include the following acts.

[0007] When receiving a first scrolling command, a
server calculates a first offset corresponding to the re-
ceived first scrolling command.

[0008] The calculated first offset and a first scrolling
direction contained in the received first scrolling com-
mand are sent to a thin client.

[0009] The serverdetects whether the server receives
a second scrolling command within a preset time, and
when the server does not receive the second scrolling
command within the preset time, the server calculates
first emerging pixel information according to a firstimage
which is cached this time and an image which is sent to
the thin client last time, and sends the calculated first
emerging pixel information to the thin client.

[0010] In an exemplary embodiment, the method may
further include the following acts.

[0011] When the server receives the second scrolling
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command within the preset time, the server caches a
second image corresponding to a scrolling region of a
current active window, judges, according to the second
image and the firstimage, that the scrolling region of the
current active window changes, calculates a second off-
set according to the second image and the first image,
and sends the calculated second offset and a second
scrolling direction contained in the received second
scrolling command to the thin client.

[0012] The server may continue detecting whether the
server receives a third scrolling command within the pre-
set time.

[0013] In an exemplary embodiment, the method may
further include the following acts.

[0014] When the server judges, according to the sec-
ond image and the first image, that the scrolling region
of the current active window does not change, the server
calculates second emerging pixel information according
to the second image and the image which is sent to the
thin client last time, and sends the calculated second
emerging pixel information to the thin client.

[0015] In an exemplary embodiment, the act that the
offset corresponding to the received first scrolling com-
mand is calculated may include the following acts.
[0016] The firstimage corresponding to a scrolling re-
gion of a current active window is cached.

[0017] When the server judges, according to the first
image which is cached this time and the image which is
sent to the thin client last time, that the scrolling region
of the current active window changes, the server calcu-
lates the first offset according to the first image which is
cached this time and the image which is sent to the thin
client last time.

[0018] In an exemplary embodiment, the act that the
server judges, according to the first image which is
cached this time and the image which is sent to the thin
client last time, whether the scrolling region of the current
active window changes or not may include the following
acts.

[0019] The server checks whether or not each row or
column of the image which is sent to the thin client last
time matches a corresponding row or column of the first
image, and when all rows or columns of the image which
is sent to the thin client last time match corresponding
rows or columns of the firstimage, the server judges that
the scrolling region of the current active window does not
change; and when a certain row or column of the image
which is sent to the thin client last time does not match
a corresponding row or column of the first image, the
server judges thatthe scrolling region of the current active
window changes.

[0020] In an exemplary embodiment, the act that the
server calculates the first offset according to the first im-
age and the image which is sent to the thin client last
time may include the following acts.

[0021] The serverjudges that animage corresponding
to the scrolling region is moved downwards or leftwards
according to the first scrolling direction, and checks
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whether or not a first row or column of the image which
is sent to the thin client last time matches an nth row or
column of the first image. When the first row or column
of the image which is sent to the thin client last time
matches the nth row or column of the first image, the
server checks whether or not second to (2+x)th rows or
columns of the image which is sent to the thin client last
time match (n+1)th to (n+1+x)th rows or columns of the
first image. When all of the second to (2+x)th rows or
columns of the image which is sent to the thin client last
time match the (n+1)th to (n+1+x)th rows or columns of
the first image, the server determines the first offset to
be (n-1).

[0022] In the above embodiment, n may be a positive
integer, and x may be a positive integer more than 2.
[0023] In an exemplary embodiment, the method may
further include the following acts.

[0024] When the firstrow or column of the image which
is sent to the thin client last time does not match the nth
row or column of the firstimage, the server may continue
checking whether or not the first row or column of the
image which is sent to the thin client last time matches
an (n+1)th row or column of the first image.

[0025] In an exemplary embodiment, the act that the
server calculates the first offset according to the first im-
age which is cached this time and the image which is
sent to the thin client last time may include the following
acts.

[0026] The serverjudges thatanimage corresponding
to the scrolling region is moved upwards or moved right-
wards according to the first scrolling direction, and
checks whether or not an mth row or column of the image
which is sent to the thin client last time matches the nth
row or column of the first image. When the mth row or
column of the image which is sent to the thin client last
time matches the nth row or column of the first image,
the server checks whether or not (m-1-x)th to (m-1)th
rows or columns of the image which is sent to the thin
clientlast time match (n-1-x)th to (n-1)th rows or columns
of the first image. When all of the (m-1-x)th to (m-1)th
rows or columns of the image which is sent to the thin
client last time match the (n-1-x)th to (n-1)th rows or col-
umns of the first image, the server determines the first
offset to be (m-n).

[0027] In the above embodiment, n may be a positive
integer, x may be a positive integer more than 2, m may
be a total number of rows or columns of the image which
is sent to the thin client last time, and m may be more
than n.

[0028] In an exemplary embodiment, the method may
further include the following acts.

[0029] When the mth row or column of the image which
is sent to the thin client last time does not match the nth
row or column of the firstimage, the server may continue
checking whether or not the mth row or column of the
image which is sent to the thin client last time matches
an (n-1)th row or column of the first image.

[0030] In an exemplary embodiment, the act that the
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server calculates the first emerging pixel information ac-
cording to the first image which is cached this time and
the image which is sent to the thin client last time may
include the following acts.

[0031] The serverjudges that animage corresponding
to the scrolling region is moved downwards or leftwards
according to the first scrolling direction, and checks
whether or not the first row or column of the image which
is sent to the thin client last time matches the nth row or
column of the first image. When the first row or column
of the image which is sent to the thin client last time
matches the nth row or column of the first image, the
server determines the first emerging pixel information to
be first to (n-1)th rows or columns of the firstimage. When
the first row or column of the image which is sent to the
thin client last time does not match the nth row or column
of the first image, the server may continue checking
whether or not the first row or column of the image which
is sent to the thin client last time matches an (n+1)th row
or column of the firstimage. When the first row or column
of the image which is sent to the thin client last time does
not match any row or column of the firstimage, the server
determines the first emerging pixel information to be the
firstimage, where n may be a positive integer, and x may
be a positive integer more than 2.

[0032] In an exemplary embodiment, the act that the
server calculates the first emerging pixel information ac-
cording to the first image which is cached this time and
the image which is sent to the thin client last time may
include the following acts.

[0033] The serverjudges that animage corresponding
to the scrolling region is moved upwards or moved right-
wards according to the first scrolling direction, and
checks whether or not the mth row or column of the image
which is sent to the thin client last time matches the nth
row or column of the first image. When the mth row or
column of the image which is sent to the thin client last
time matches the nth row or column of the first image,
the server determines the first emerging pixel information
to be the nth to mth rows or columns of the first image.
When the mth row or column of the image which is sent
to the thin client last time does not match the nth row or
column of the firstimage, the server may continue check-
ing whether or not the mth row or column of the image
which is sent to the thin client last time matches an (n-
1)th row or column of the first image. When the mth row
or column of the image which is sent to the thin client last
time does not match any row or column of the firstimage,
the server determines the first emerging pixel information
to be the first image, where m may be a total number of
rows or columns of the image which is sent to the thin
client last time, and m may be more than n.

[0034] In an exemplary embodiment, the act that the
server calculates the second offset according to the sec-
ond image and the first image may include the following
acts.

[0035] The serverjudges that animage corresponding
to the scrolling region is moved downwards or leftwards



5 EP 3 208 997 A1 6

according to the second scrolling direction, and checks
whether or not the first row or column of the first image
matches an nth row or column of the second image.
When the first row or column of the first image matches
the nth row or column of the second image, the server
checks whether or not second to (2+x)th rows or columns
of the second image match (n+1)th to (n+1+x)th rows or
columns of the first image. When all of the second to
(2+x)th rows or columns of the second image match the
(n+1)th to (n+1+x)th rows or columns of the first image,
the server determines the second offset to be (n-1).
[0036] In the above embodiment, n may be a positive
integer, and x may be a positive integer more than 2.
[0037] In an exemplary embodiment, the method may
further include the following acts.

[0038] When the first row or column of the first image
does not match the nth row or column of the second im-
age, the server may continue checking whether or not
the first row or column of the first image matches an
(n+1)th row or column of the second image.

[0039] In an exemplary embodiment, the act that the
server calculates the second offset according to the sec-
ond image and the firstimage may include the following
acts.

[0040] The serverjudges thatanimage corresponding
to the scrolling region is moved upwards or moved right-
wards according to the second scrolling direction, and
checks whether or not an mth row or column of the first
image matches the nth row or column of the second im-
age. When the mth row or column of the first image
matches the nth row or column of the second image, the
server continues checks whether or not (m-1-x)th to (m-
1)th rows or columns of the first image match (n-1-x)th
to (n-1)th rows or columns of the second image. When
all of the (m-1-x)th to (m-1)th rows or columns of the first
image match the (n-1-x)th to (n-1)th rows or columns of
the second image, the server determines the second off-
set to be (m-n), where n may be a positive integer, x may
be a positive integer more than 2, m may be a total
number of rows or columns of the firstimage, and m may
be more than n.

[0041] In an exemplary embodiment, the method may
further include the following acts.

[0042] When the mth row or column of the firstimage
does not match the nth row or column of the second im-
age,

the server may continue checking whether or not the mth
row or column of the first image matches an (n-1)th row
or column of the second image.

[0043] In an exemplary embodiment, the method may
further include the following acts.

[0044] When a window in the virtual desktop changes
from an inactive window into a current active window, the
server acquires an application type of the current active
window, and searches in locally stored application types
for the application type of the current active window.
When the application type of the current active window
is found, the server caches an image corresponding to
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a scrolling region of the current active window, and sends
the image corresponding to the scrolling region of the
current active window to the thin client.

[0045] An embodiment of the present disclosure pro-
vides a computer program, which may include program
instructions which, when executed by a server, enable
the server to execute the abovementioned method.
[0046] An embodiment of the present disclosure pro-
vides a carrier carrying the computer program.

[0047] An embodiment of the present disclosure pro-
vides a method for updating a virtual desktop, which may
include the following acts.

[0048] A thin client receives a first offset and a first
scrolling direction from a server or receives a second
offsetand a second scrolling direction from a server, judg-
es that a scrolling region of a current active window is
moved downwards or upwards according to the received
first scrolling direction or second scrolling direction, and
uniformly moves downwards or upwards the scrolling re-
gion according to a judgment result until the number of
rows moved downwards or upwards is equal to the re-
ceived first offset or second offset.

[0049] In an exemplary embodiment, the method may
further include the following acts.

[0050] When the thin client judges that the scrolling
region of the current active window is moved leftwards
or rightwards according to the received first scrolling di-
rection or second scrolling direction, the thin client uni-
formly moves leftwards or rightwards the scrolling region
according to a judgment result until the number of col-
umns moved leftwards or rightwards is equal to the re-
ceived first offset or second offset.

[0051] In an exemplary embodiment, the method may
further include the following acts.

[0052] When the thin client receives first emerging pix-
el information or second emerging pixel information from
the server, the received first emerging pixel information
or second emerging pixel information is displayed on pix-
els emerging in an upward movement or downward
movement or leftward movement or rightward movement
process.

[0053] An embodiment of the present disclosure pro-
vides a computer program, which may include a program
instruction, the program instruction being executed by a
thin client to enable the thin client to execute the above-
mentioned method.

[0054] An embodiment of the present disclosure pro-
vides a carrier carrying the computer program.

[0055] An embodiment of the present disclosure pro-
vides a device for updating a virtual desktop, which may
include a calculation module and a sending module.
[0056] The calculation module is arranged to, when
receiving a first scrolling command, calculate a first offset
corresponding to the received first scrolling command,
detect whether a second scrolling command is received
within a preset time, and when the second scrolling com-
mand is not received within the preset time, calculate first
emerging pixel information according to a first image
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which is cached this time and an image which is sent to
the thin client last time.

[0057] The sending module is arranged to send the
calculated first offset and a first scrolling direction con-
tained in the received first scrolling command to a thin
client, and send the calculated first emerging pixel infor-
mation to the thin client.

[0058] In an exemplary embodiment, the calculation
module may be further arranged to:

when the second scrolling command is received
within the preset time, cache a second image corre-
sponding to a scrolling region of a current active win-
dow, judge, according to the second image and the
first image, that the scrolling region of the current
active window changes, calculate a second offset
according to the second image and the first image,
and

after the sending module sends the calculated sec-
ond offset and a second scrolling direction contained
in the received second scrolling command to the thin
client, continue detecting whether a third scrolling
command is received or not within the preset time.

[0059]
to:

The sending module may be further arranged

send the calculated second offset and the second
scrolling direction contained in the received second
scrolling command to the thin client.

[0060] In an exemplary embodiment, the calculation
module may be further arranged to:

judge, according to the second image and the first
image, that the scrolling region of the current active
window does not change, and calculate second
emerging pixel information according to the second
image and the image which is sent to the thin client
last time.

[0061]
to:

The sending module may be further arranged

send the calculated second emerging pixel informa-
tion to the thin client.

[0062] In an exemplary embodiment, a function of the
calculation module for calculating the first offset corre-
sponding to the received first scrolling command may be
arranged to:

cache the first image corresponding to a scrolling
region of a current active window; and when it is
judged, according to the first image which is cached
this time and the image which is sent to the thin client
lasttime, that the scrolling region of the current active
window changes, calculate the first offset according
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to the first image which is cached this time and the
image which is sent to the thin client last time.

[0063] Inan exemplary embodiment, a function of the
calculation module for judging, according to the first im-
age which is cached this time and the image which is
sent to the thin client last time, whether the scrolling re-
gion of the current active window changes or not may be
arranged to:

check whether or not each row or column of the im-
age which is sent to the thin client last time matches
a corresponding row or column of the first image,
and when all rows or columns of the image which is
sent to the thin client last time match corresponding
rows or columns of the first image, judge that the
scrolling region of the current active window does
not change; and when a certain row or column of the
image which is sent to the thin client last time does
not match a corresponding row or column of the first
image, judge that the scrolling region of the current
active window changes.

[0064] In an exemplary embodiment, a function of the
calculation module for calculating the first offset accord-
ing to the first image and the image which is sent to the
thin client last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved downwards or leftwards according
to the first scrolling direction, check whether or not
a first row or column of the image which is sent to
the thin client last time matches an nth row or column
of the firstimage, when the first row or column of the
image which is sent to the thin client last time match-
es the nth row or column of the first image, checks
whether or not second to (2+x)th rows or columns of
the image which is sent to the thin client last time
match (n+1)th to (n+1+x)th rows or columns of the
first image, and when all of the second to (2+x)th
rows or columns of the image which is sent to the
thin client last time match the (n+1)th to (n+1+x)th
rows or columns of the first image, determine the
first offset to be (n-1),

where n may be a positive integer, and x may be a
positive integer more than 2.

[0065] In an exemplary embodiment, a function of the
calculation module for calculating the first offset accord-
ing to the first image and the image which is sent to the
thin client last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved upwards or moved rightwards ac-
cording to the first scrolling direction, check whether
or not an mth row or column of the image which is
sent to the thin client last time matches the nth row
or column of the first image, when the mth row or
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column of the image which is sent to the thin client
last time matches the nth row or column of the first
image, check whether or not (m-1-x)th to (m-1)th
rows or columns of the image which is sent to the
thin client last time match (n-1-x)th to (n-1)th rows
or columns of the firstimage, and when all of the (m-
1-x)th to (m-1)th rows or columns of the image which
is sent to the thin client last time match the (n-1-x)th
to (n-1)th rows or columns of the first image, deter-
mine the first offset to be (m-n),

where nmay be a positive integer, x may be a positive
integer more than 2, m may be a total number of
rows or columns of the image which is sent to the
thin client last time, and m may be more than n.

[0066] In an exemplary embodiment, a function of the
calculation module for calculating the first emerging pixel
information according to the first image which is cached
this time and the image which is sent to the thin client
last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved downwards or leftwards according
to the first scrolling direction, check whether or not
a first row or column of the image which is sent to
the thin client last time matches an nth row or column
of the first image, and when the first row or column
of the image which is sent to the thin client last time
matches the nth row or column of the first image,
determine the first emerging pixel information to be
first to (n-1)th rows or columns of the first image;
when the first row or column of the image which is
sent to the thin client last time does not match the
nth row or column of the first image, continue check-
ing whether or not the first row or column of the image
which is sent to the thin client last time matches an
(n+1)th row or column of the first image; and when
the first row or column of the image which is sent to
the thin client last time does not match any row or
column of the first image, determine the first emerg-
ing pixel information to be the first image, where n
may be a positive integer, and x may be a positive
integer more than 2.

[0067] In an exemplary embodiment, a function of the
calculation module for calculating the first emerging pixel
information according to the first image which is cached
this time and the image which is sent to the thin client
last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved upwards or moved rightwards ac-
cording to the first scrolling direction, check whether
or not the mth row or column of the image which is
sent to the thin client last time matches the nth row
or column of the first image, and when the mth row
or column of the image which is sent to the thin client
last time matches the nth row or column of the first
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image, determine the first emerging pixel information
to be the nth to mth rows or columns of the firstimage;
when the mth row or column of the image which is
sent to the thin client last time does not match the
nth row or column of the firstimage, continue check-
ing whether or not the mth row or column of theimage
which is sent to the thin client last time matches an
(n-1)th row or column of the first image; and when
the mth row or column of the image which is sent to
the thin client last time does not match any row or
column of the first image, determine the first emerg-
ing pixel information to be the first image, where m
may be a total number of rows or columns of the
image which is sent to the thin client last time, and
m may be more than n.

[0068] In an exemplary embodiment, a function of the
calculation module for calculating the second offset ac-
cording to the second image and the first image may be
arranged to:

judge that an image corresponding to the scrolling
region is moved downwards or leftwards according
to the second scrolling direction, check whether or
not a first row or column of the first image matches
an nth row or column of the second image, when the
first row or column of the first image matches the nth
row or column of the second image, check whether
or not second to (2+x)th rows or columns of the first
image match (n+1)th to (n+1+x)th rows or columns
of the second image, and when all of the second to
(2+x)th rows or columns of the second image match
the (n+1)th to (n+1+x)th rows or columns of the first
image, determine the second offset to be (n-1),
where n may be a positive integer, and x may be a
positive integer more than 2.

[0069] In an exemplary embodiment, a function of the
calculation module for calculating the second offset ac-
cording to the second image and the first image may be
arranged to:

judge that an image corresponding to the scrolling
region is moved upwards or moved rightwards ac-
cording to the second scrolling direction, check
whether or notan mth row or column of the firstimage
matches the nth row or column of the second image,
when the mth row or column of the firstimage match-
es the nth row or column of the second image, check
whether or not (m-1-x)th to (m-1)th rows or columns
of the first image match (n-1-x)th to (n-1)th rows or
columns of the second image, and when all of the
(m-1-x)th to (m-1)th rows or columns of the first im-
age match the (n-1-x)th to (n-1)th rows or columns
of the second image, determine the second offset to
be (m-n), where n may be a positive integer, x may
be a positive integer more than 2, m may be a total
number of rows or columns of the firstimage, and m
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may be more than n.

[0070] In an exemplary embodiment, the calculation
module may be further arranged to:

detect that a window in the virtual desktop changes
froman inactive window into a current active window,
acquire an application type of the current active win-
dow, and search in locally stored application types
for the application type of the current active window,
and when the application type of the current active
window is found, cache an image corresponding to
a scrolling region of the current active window, and
send the image corresponding to the scrolling region
of the current active window to the thin client.

[0071] An embodiment of the present disclosure pro-
vides a device for updating a virtual desktop, which may
include a receiving module and a movement module.
[0072] The receiving module is arranged to receive a
first offset and a first scrolling direction or a second offset
and a second scrolling direction from a server.

[0073] Themovementmoduleisarrangedtojudge that
a scrolling region of a current active window is moved
downwards or upwards according to the received first
scrolling direction or second scrolling direction, and uni-
formly move downwards or upwards the scrolling region
according to a judgment result until the number of rows
moved downwards or upwards is equal to the received
first offset or second offset.

[0074] In an exemplary embodiment, the movement
module may be further arranged to:

judge that the scrolling region of the current active
window is moved leftwards or rightwards according
to the received first scrolling direction or second
scrolling direction, and uniformly move leftwards or
rightwards the scrolling region according to a judg-
ment result until the number of columns moved left-
wards or rightwards is equal to the received first off-
set or second offset.

[0075] In an exemplary embodiment, the receiving
module may be further arranged to:

receive first emerging pixel information or second
emerging pixel information from the server.

[0076] The device for updating the virtual desktop may
further include a display module.

[0077] The display module is arranged to display the
received first emerging pixel information or second
emerging pixel information on pixels emerging in an up-
ward movement or downward movement or leftward
movement or rightward movement process.

[0078] Compared with a related method for updating
a virtual desktop, the embodiments of the present disclo-
sure adopt the following technical solutions. When re-
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ceiving the first scrolling command, the server calculates
the first offset corresponding to the received first scrolling
command, and sends the calculated first offset and the
first scrolling direction contained in the received first
scrolling command to the thin client. The server detects
whether the second scrolling command is received or not
within the preset time, and when the server does not re-
ceive the second scrolling command within the preset
time, the server calculates the first emerging pixel infor-
mation according to the first image which is cached this
time and the image which is sent to the thin client last
time, and sends the calculated first emerging pixel infor-
mation to the thin client. According to the solutions of the
embodiments of the present disclosure, when receiving
the first scrolling command, the server only sends the
first offset and the first scrolling direction to the thin client,
and then continues detecting whether the second scroll-
ing command is received or not within the preset time.
When the server does not receive the second scrolling
command within the preset time, the server calculates
the first emerging pixel information according to the first
image which is cached this time and the image which is
sent to the thin client last time, and sends the calculated
first emerging pixel information to the thin client. By virtue
of the technical solution, it is not necessary send an im-
age corresponding to the changed virtual desktop to the
thin client every time when a scrolling command is re-
ceived, so that bandwidth waste for the virtual desktop
is reduced, and a bandwidth is further saved.

Brief Description of the Drawings

[0079]

Fig. 1 is a flowchart of a method, applied to a server,
for updating a virtual desktop according to an em-
bodiment of the present disclosure;

Fig. 2 is a flowchart of a method for updating a virtual
desktop according to an embodiment of the present
disclosure;

Fig. 3 is a structure diagram of a device for updating
a virtual desktop according to an embodiment of the
present disclosure; and

Fig. 4 is a structure diagram of another device for
updating a virtual desktop according to an embodi-
ment of the present disclosure.

Detailed Description of the Embodiments

[0080] For facilitating understanding of those skilled in
the art, the embodiments of the present disclosure will
be described below with reference to the drawings and
notintended to limit the scope of protection of the present
disclosure.

[0081] Referring to Fig. 1, an embodiment of the
present disclosure provides a method for updating a vir-
tual desktop, which may be applied to a server and may
include the following acts.
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[0082] Atact 100, when receiving a first scrolling com-
mand, the server calculates a first offset corresponding
to the received first scrolling command.

[0083] Inthe act 100, the act that the server calculates
the first offset corresponding to the received first scrolling
command may include the following acts.

[0084] The server caches a first image corresponding
to a scrolling region of a current active window. The serv-
er judges that the scrolling region of the current active
window changes according to the first image which is
cached this time and an image which is sent to a thin
client last time. The server calculates the first offset ac-
cording to the first image which is cached this time and
the image which is sent to the thin client last time.
[0085] Inthe act 100, the first scrolling command may
be, for example, a mouse middle button command, or a
mouse movement followed with a mouse left button
pressing command, or a slide of a finger on a touch
screen and the like. The first scroling command may
further contain a first scrolling direction.

[0086] Inthe act 100, if the server does notreceive any
scrolling command, this flow is ended.

[0087] Whenthe serverjudges thatthe scrolling region
of the current active window does not change, this flow
is ended.

[0088] As an exemplary embodiment, the act that the
server judges, according to the first image which is
cached this time and the image which is sent to the thin
clientlast time, whether the scrolling region of the current
active window changes or not may include the following
acts.

[0089] The server checks whether or not each row (or
column) of the image which is sent to the thin client last
time matches a corresponding row (or column) of the first
image which is cached this time. When all rows (or col-
umns) of the image which is sent to the thin client last
time match corresponding rows (or columns) of the first
image which is cached this time, the server judges that
the scrolling region of the current active window does not
change. When a certain row (or column) of the image
which is sent to the thin client last time does not match
the corresponding row (or column) of the first image
which is cached this time, the server judges that the
scrolling region of the current active window changes.
[0090] A certain row (or column) of the image which is
sent to the thin client last time may be checked to match
the corresponding row (or column) of the first image
which is cached this time under the following condition:
each pixel of the certain row (or column) of the image
which is sent to the thin client last time is the same as a
corresponding pixel of the corresponding row (or column)
of the first image which is cached this time.

[0091] The act that the server calculates the first offset
according to the firstimage which is cached this time and
the image which is sent to the thin client last time may
include the following acts.

[0092] The serverjudges that animage corresponding
to the scrolling region is moved downwards (or moved
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leftwards) according to the first scrolling direction, and
checks whether or not a first row (or column) of the image
which is sent to the thin client last time matches an nth
row (or column) of the first image which is cached this
time. When the first row (or column) of the image which
is sent to the thin client last time matches the nth row (or
column) of the first image which is cached this time, the
server checks whether or not second to (2+x)th rows (or
columns) of the image which is sent to the thin client last
time match (n+1)th to (n+1+x)th rows (or columns) of the
first image which is cached this time. When the second
to (2+x)th rows (or columns) of the image which is sent
to the thin client last time match the (n+1)th to (n+1+x)th
rows (or columns) of the first image which is cached this
time, the server determines the first offset to be (n-1),
where n is a positive integer, and x is a positive integer
more than 2.

[0093] As animplementation, the first row (or column)
of the image which is sent to the thin client last time may
be checked to match the nth row (or column) of the first
image which is cached this time under the following con-
dition: each pixel of the first row (or column) of the image
which is sent to the thin client last time is the same as a
corresponding pixel of the nth row (or column) of the first
image which is cached this time.

[0094] When the first row (or column) of the image
which is sent to the thin client last time does not match
the nth row (or column) of the firstimage which is cached
this time, the server may continue checking whether or
not the first row (or column) of the image which is sent
to the thin client last time matches the (n+1)th row (or
column) of the first image which is cached this time.
[0095] The serverjudges that animage corresponding
to the scrolling region is moved upwards (or moved right-
wards) according to the first scrolling direction, and
checks whether or not an mth row (or column) of the
image which is sent to the thin client last time matches
the nth row (or column) of the firstimage which is cached
this time. When the mth row (or column) of the image
which is sent to the thin client last time matches the nth
row (or column) of the first image which is cached this
time, the server checks whether or not (m-1-x)th to (m-
1)th rows (or columns) of the image which is sent to the
thin client last time match (n-1-x)th to (n-1)th rows (or
columns) of the first image which is cached this time.
When all of the (m-1-x)th to (m-1)th rows (or columns) of
the image which is sent to the thin client last time match
the (n-1-x)th to (n-1)th rows (or columns) of the firstimage
which is cached this time, the server determines the first
offset to be (m-n), where n is a positive integer, x is a
positive integer more than 2, and m is a total row (or
column) number of the image which is sent to the thin
client last time.

[0096] When the mth row (or column) of the image
which is sent to the thin client last time does not match
the nth row (or column) of the firstimage which is cached
this time, the server may continue checking whether or
not the mth row (or column) of the image which is sent



15 EP 3 208 997 A1 16

to the thin client last time matches the (n-1)th row (or
column) of the first image which is cached this time.
[0097] Atact 101, the server sends the calculated first
offset and the first scrolling direction contained in the re-
ceived first scrolling command to the thin client.

[0098] Atact 102, the server detects whether the serv-
er receives a second scrolling command within a preset
time, and when the server does not receive the second
scrolling command within the preset time, the server cal-
culates first emerging pixel information according to the
firstimage which is cached this time and the image which
is sent to the thin client last time, and sends the calculated
first emerging pixel information to the thin client.

[0099] In the act 102, when the server receives the
second scrolling command within the preset time, the
server caches a second image corresponding to the
scrolling region of the current active window, judges, ac-
cording to the second image and the first image, that the
scrolling region of the current active window changes,
calculates a second offset according to the second image
and the first image, and sends the calculated second
offset and a second scrolling direction contained in the
received second scrolling command to the thin client.
Then the server may continue detecting whether the
server receives a third scrolling command within the pre-
set time.

[0100] When the server judges, according to the sec-
ond image and the first image, that the scrolling region
of the current active window does not change, the server
calculates second emerging pixel information according
to the second image and the image which is sent to the
thin client last time, and sends the calculated second
emerging pixel information to the thin client.

[0101] Inthe act 102, the act that the server calculates
the first emerging pixel information according to the first
image which is cached this time and the image which is
sent to the thin client last time may include the following
acts.

[0102] The serverjudges that animage corresponding
to the scrolling region is moved downwards (or moved
leftwards) according to the first scrolling direction, and
checks whether or not the first row (or column) of the
image which is sent to the thin client last time matches
the nth row (or column) of the firstimage which is cached
this time. When the first row (or column) of the image
which is sent to the thin client last time matches the nth
row (or column) of the first image which is cached this
time, the server determines the first emerging pixel infor-
mationto befirst to (n-1)th rows (or columns) of theimage
which is cached this time. When the first row (or column)
of the image which is sent to the thin client last time does
not match the nth row (or column) of the firstimage which
is cached this time, the server may continue checking
whether or not the firstrow (or column) of the image which
is sent to the thin client last time matches the (n+1)th row
(or column) of the first image which is cached this time.
When the first row (or column) of the image which is sent
to the thin client last time does not match any row (or
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column) of the first image which is cached this time, the
server determines the first emerging pixel information to
be the image which is cached this time, where n is a
positive integer.

[0103] The serverjudges that animage corresponding
to the scrolling region is moved upwards (or moved right-
wards) according to the first scrolling direction, and
checks whether or not the mth row (or column) of the
image which is sent to the thin client last time matches
the nth row (or column) of the firstimage which is cached
this time. When the mth row (or column) of the image
which is sent to the thin client last time matches the nth
row (or column) of the first image which is cached this
time, the server determines the first emerging pixel infor-
mation to be the nth to mth rows (or columns) of the image
which is cached this time. When the mth row (or column)
of the image which is sent to the thin client last time does
not match the nth row (or column) of the firstimage which
is cached this time, the server may continue checking
whether or not the mth row (or column) of the firstimage
which is sent to the thin client last time matches the (n-
1)th row (or column) of the image which is cached this
time. When the mth row (or column) of the image which
is sent to the thin client last time does not match any row
(or column) of the first image which is cached this time,
the server determines the first emerging pixel information
to be the image which is cached this time, where m is
the total row (or column) number of the image which is
sent to the thin client last time.

[0104] In the act 102, when the server does receives
the second scrolling command within the preset time, the
server caches the second image corresponding to the
scrolling region of the current active window, judges, ac-
cording to the second image and the firstimage, that the
scrolling region of the current active window changes,
calculates the second offset according to the second im-
age and the firstimage, and sends the calculated second
offset and the second scrolling direction contained in the
received second scrolling command to the thin client.
Then, the server may continue detecting whether the
third scrolling command is received or not within the pre-
set time.

[0105] When the server judges, according to the sec-
ond image and the first image, that the scrolling region
of the current active window does not change, the server
calculates second emerging pixel information according
to the second image and the image which is sent to the
thin client last time, and sends the calculated second
emerging pixel information to the thin client.

[0106] As an exemplary embodiment, the act that the
server judges whether the scrolling region of the current
active window changes or not according to the second
image which is cached this time and the firstimage may
include the following acts.

[0107] The server checks whether or not each row (or
column) of the second image matches a corresponding
row (or column) of the first image which is cached this
time, and when all rows (or columns) of the second image
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match corresponding rows (or column) of the firstimage
which is cached this time, the server judges that the
scrolling region of the current active window does not
change. When a certain row (or column) of the second
image does not match the corresponding row (or column)
of the first image which is cached this time, the server
judges that the scrolling region of the current active win-
dow changes.

[0108] As an implementation, the certain row (or col-
umn) of the second image may be checked to match the
corresponding row (or column) of the first image which
is cached this time under a following condition: each pixel
of the certain row (or column) of the second image is the
same as a corresponding pixel of the corresponding row
(or column) of the first image which is cached this time.
[0109] As an exemplary embodiment, the act that the
server calculates the second offset according to the sec-
ond image and the firstimage may include the following
acts.

[0110] The serverjudges that animage corresponding
to the scrolling region is moved downwards (or moved
leftwards) according to the second scrolling direction,
and checks whether or not the first row (or column) of
the first image matches an nth row (or column) of the
second image. When the first row (or column) of the first
image matches the nth row (or column) of the second
image, the server checks whether or not second to
(2+x)th rows (or columns) of the firstimage match (n+1)th
to (n+1+x)th rows (or columns) of the second image.
When all of the second to (2+x)th rows (or columns) of
the first image match the (n+1)th to (n+1+x)th rows (or
columns) of the second image, the server determines the
second offset to be (n-1).

[0111] As animplementation, the first row (or column)
of the first image may be checked to match the nth row
(or column) of the second image under a following con-
dition: each pixel of the first row (or column) of the first
image is the same as a corresponding pixel of the nth
row (or column) of the second image.

[0112] When the first row (or column) of the firstimage
does not match the nth row (or column) of the second
image, the server may continue checking whether or not
the first row (or column) of the first image matches an
(n+1)th row (or column) of the second image.

[0113] The serverjudges that animage corresponding
to the scrolling region is moved upwards (or moved right-
wards) according to the second scrolling direction, and
checks whether or not an mth row (or column) of the first
image matches the nth row (or column) of the second
image. When the mth row (or column) of the first image
matches the nth row (or column) of the second image,
the server checks whether or not (m-1-x)th to (m-1)th
rows (or columns) of the first image match (n-1-x)th to
(n-1)th rows (or columns) of the second image. When all
of the (m-1-x)th to (m-1)th rows (or columns) of the first
image match the (n-1-x)th to (n-1)th rows (or columns)
of the second image, the server determines the second
offset to be (m-n), where n is a positive integer, x is a
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positive integer more than 2, m is a total row (or column)
number of the first image, and m is more than n.

[0114] When the mth row (or column) of the firstimage
does not match the nth row (or column) of the second
image, the server may continue checking whether or not
the mth row (or column) of the first image matches the
(n-1)th row (or column) of the second image.

[0115] When a window in the virtual desktop changes
from an inactive window into a current active window, the
method of the embodiment of the present disclosure may
further include the following acts.

[0116] The server acquires an application type of the
current active window, and searches in locally stored ap-
plication types for the application type of the current ac-
tive window. When the application type of the current
active window is found, the server caches an image cor-
responding to a scrolling region of the current active win-
dow, and sends the image corresponding to the scrolling
region of the current active window to the thin client.
[0117] When the application type of the current active
window is not found, the server may send the image cor-
responding to a changed screen to the thin client by
adopting a related method for updating a virtual desktop.
[0118] As an exemplary embodiment, the application
type of the current active window may be acquired from
a character string in a title of the current active window.
[0119] As an exemplary embodiment, the application
type may be, for example, Microsoft Word, or Microsoft
Excel, or notepad, browser or the like.

[0120] An embodiment of the present disclosure pro-
vides a method for updating a virtual desktop, which may
be applied to a thin client and may include the following
acts.

[0121] A thin client receives a first offset and a first
scrolling direction from a server or receives a second
offsetand a second scrolling direction from a server, judg-
es that a scrolling region of a current active window is
moved downwards (or moved upwards) according to the
received first scrolling direction or second scrolling direc-
tion, and uniformly moves downwards (or moves up-
wards) the scrolling region until the number of rows
moved downwards (or moved upwards) is equal to the
received first offset or second offset.

[0122] When the thin client judges that the scrolling
region of the current active window is moved rightwards
(ormoved leftwards) according to the received first scroll-
ing direction or second scrolling direction, the thin client
uniformly moves rightwards (or moved leftwards) the
scrolling region until the number of columns moved right-
wards (or moved leftwards) is equal to the received first
offset or second offset.

[0123] In a downward movement (or upward move-
ment) process, pixels emerging above (or below) the
scrolling region may be filled with a pure color (for exam-
ple, white). In a leftward movement (or rightward move-
ment) process, pixels emerging on the left (or right) of
the scrolling region may be filled with a pure color (for
example, white).
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[0124] When the thin client receives first emerging pix-
el information or second emerging pixel information from
the server, the method may further include the following
acts.

[0125] Thereceived first emerging pixel information or
second emerging pixel information is displayed on pixels
emerging in the upward movement or downward move-
ment or leftward movement or rightward movement proc-
ess.

[0126] The method of the present disclosure will be
described below in detail through an embodiment. Re-
ferring to Fig. 2, the method includes the following acts.
[0127] Atact 200, when receiving a first scrolling com-
mand, a server calculates a first offset corresponding to
the received first scrolling command.

[0128] Atact 201, the server sends the calculated first
offset and a first scrolling direction contained in the re-
ceived first scrolling command to a thin client.

[0129] Atact202, the thin client receives the first offset
and the first scrolling direction, judges that a scrolling
region of a current active window is moved upwards or
downwards according to the received first scrolling direc-
tion, and uniformly moves upwards or moves downwards
the scrolling region until the number of rows moved up-
wards or moved downwards is equal to the received first
offset.

[0130] In the act 202, when the thin client judges that
the scrolling region of the current active window is moved
leftwards or rightwards according to the received first
scrolling direction, the thin client uniformly moves left-
wards or rightwards the scrolling region until the number
of columns moved leftwards or moved rightwards is equal
to the received first offset.

[0131] Atact 203, the server detects whether the serv-
er receives a second scrolling command within a preset
time, executes act 204 when the server does not receive
the second scrolling command within the preset time,
and executes act 206 when the server does receives the
second scrolling command within the preset time.
[0132] At act 204, the server calculates first emerging
pixel information according to a first image which is
cached this time and an image which is sent to the thin
client last time, and sends the calculated first emerging
pixel information to the thin client.

[0133] At act 205, the thin client displays the received
first emerging pixel information on pixels emerging in an
upward movement or downward movement or leftward
movement or rightward movement process.

[0134] At act 206, the server caches a second image
corresponding to the scrolling region of the current active
window, judges, according to the second image and the
first image, whether the scrolling region of the current
active window changes or not, executes act 207 if the
scrolling region of the current active window changes,
and executes act 209 if the scrolling region of the current
active window does not change.

[0135] Atact207,the servercalculates a second offset
according to the second image and the firstimage, sends
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the calculated second offset and a second scrolling di-
rection contained in the received second scrolling com-
mand to the thin client, and act 203 is executed.

[0136] At act 208, the thin client receives the second
offset and the second scrolling direction, judges whether
the scrolling region of the current active window is moved
upwards or downwards according to the received second
scrolling direction, and uniformly moves upwards or
moves downwards the scrolling region until the number
of rows moved upwards or moved downwards is equal
to the received second offset.

[0137] In the act 208, when the thin client judges that
the scrolling region of the current active window is moved
leftwards or rightwards according to the received second
scrolling direction, the thin client uniformly moves left-
wards or rightwards the scrolling region until the number
of columns moved leftwards or moved rightwards is equal
to the received second offset.

[0138] Atact209, the server calculates second emerg-
ing pixel information according to the second image and
the image which is sent to the thin client last time, and
sends the calculated second emerging pixel information
to the thin client.

[0139] At act 210, the thin client displays the received
second emerging pixel information on pixels emerging in
the upward movement or downward movement or left-
ward movement or rightward movement process.
[0140] Referring to Fig. 3, an embodiment of the
presentdisclosure provides a device for updating a virtual
desktop, which may at least include a calculation module
300 and a sending module 301.

[0141] The calculation module 300 is arranged to,
when receiving a first scrolling command, calculate a first
offset corresponding to the received first scrolling com-
mand, detect whether a second scrolling command is
received within a presettime, and when the second scroll-
ing command is not received within the preset time, cal-
culate first emerging pixel information according to a first
image which is cached this time and an image which is
sent to the thin client last time.

[0142] The sending module 301 is arranged to send
the calculated first offset and a first scrolling direction
contained in the received first scrolling command to a
thin client, and send the calculated first emerging pixel
information to the thin client.

[0143] In the device of the embodiment of the present
disclosure, the calculation module 300 is further arranged
to:

when the second scrolling command is received
within the preset time, cache a second image corre-
sponding to a scrolling region of a current active win-
dow, judge, according to the second image and the
first image, that the scrolling region of the current
active window changes, and calculate a second off-
set according to the second image and the first im-
age.
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[0144] Atfter the sending module 301 sends the calcu-
lated second offset and a second scrolling direction con-
tained in the received second scrolling command to the
thin client, the calculation module 300 is further arranged
to:

continue detecting whether a third scrolling com-

mand is received or not within the preset time.
[0145] The sending module 301 is further arranged to:
send the calculated second offset and the second

scrolling direction contained in the received second
scrolling command to the thin client.

[0146] In the device of the embodiment of the present
disclosure, the calculation module 300 is further arranged
to:

judge, according to the second image and the first
image, that the scrolling region of the current active
window does not change, and calculate second
emerging pixel information according to the second
image and the image which is sent to the thin client
last time.

[0147] The sending module 301 is further arranged to:

send the calculated second emerging pixel informa-
tion to the thin client.

[0148] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the first offset corresponding to the received
first scrolling command may be arranged to:

cache the first image corresponding to a scrolling
region of a current active window; and when it is
judged, according to the first image which is cached
this time and the image which is sent to the thin client
lasttime, that the scrolling region of the current active
window changes, calculate the first offset according
to the first image which is cached this time and the
image which is sent to the thin client last time.

[0149] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
judging whether the scrolling region of the current active
window changes or not according to the first image and
the image which is sent to the thin client last time may
be arranged to:

check whether or not each row (or column) of the
image which is sent to the thin client last time match-
es a corresponding row (or column) of the firstimage,
and when all rows or columns of the image which is
sent to the thin client last time match corresponding
rows or columns of the first image, judge that the
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scrolling region of the current active window does
not change; and when a certain row (or column) of
the image which is sent to the thin client last time
does not match a corresponding row (or column) of
the first image, judge that the scrolling region of the
current active window changes.

[0150] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the second offset according to the second
image and the first image may be arranged to:

judge that an image corresponding to the scrolling
region is moved downwards (or moved leftwards)
according to the second scrolling direction, check
whether or not a firstrow (or column) of the firstimage
matches an nth row (or column) of the second image,
when the first row (or column) of the first image
matches the nth row (or column) of the second im-
age, check whether or not second to (2+x)th rows
(or columns) of the first image match (n+1)th to
(n+1+x)th rows (or columns) of the second image,
and when all of the second to (2+x)th rows (or col-
umns) of the first image match the (n+1)th to
(n+1+x)th rows (or columns) of the second image,
determine the second offset to be (n-1),

where n is a positive integer, and x is a positive in-
teger more than 2.

[0151] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the second offset according to the second
image and the first image may be arranged to:

judge that an image corresponding to the scrolling
region is moved upwards (or moved rightwards) ac-
cording to the second scrolling direction, check
whether or not an mth row (or column) of the first
image matches the nth row (or column) of the second
image, when the mth row (or column) of the first im-
age matches the nth row (or column) of the second
image, check whether or not (m-1-x)th to (m-1)th
rows (or columns) of the first image match (n-1-x)th
to (n-1)th rows (or columns) of the second image,
and when all of the (m-1-x)th to (m-1)th rows (or col-
umns) of the first image match the (n-1-x)th to (n-
1)th rows (or columns) of the second image, deter-
mine the second offset to be (m-n), where n is a
positive integer, x is a positive integer more than 2,
m is a total row (or column) number of the firstimage,
and m is more than n.

[0152] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
judging whether the scrolling region of the current active
window changes or not according to the first image and
the image which is sent to the thin client last time may
be arranged to:



23 EP 3 208 997 A1 24

check whether or not each row (or column) of the
image which is sent to the thin client last time match-
es a corresponding row (or column) of the firstimage,
and when all rows or columns of the image which is
sent to the thin client last time match corresponding
rows (or columns) of the first image, judge that the
scrolling region of the current active window does
not change; and when a certain row (or column) of
the image which is sent to the thin client last time
does not match the corresponding row (or column)
of the first image, judge that the scrolling region of
the current active window changes.

[0153] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the first offset according to the firstimage and
the image which is sent to the thin client last time may
be arranged to:

judge that an image corresponding to the scrolling
region is moved downwards (or moved leftwards)
according to thefirst scrolling direction, check wheth-
er or not a first row (or column) of the image which
is sent to the thin client last time matches an nth row
(or column) of the first image, when the first row (or
column) of the image which is sent to the thin client
last time matches the nth row (or column) of the first
image, check whether or not second to (2+x)th rows
(or columns) of the image which is sent to the thin
client last time match (n+1)th to (n+1+x)th rows (or
columns) of the first image, and when all of the sec-
ond to (2+x)th rows (or columns) of the image which
is sent to the thin client last time match the (n+1)th
to (n+1+x)th rows (or columns) of the first image,
determine the first offset to be (n-1),

where n is a positive integer, and x is a positive in-
teger more than 2.

[0154] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the first offset according to the firstimage and
the image which is sent to the thin client last time may
be arranged to:

judge that an image corresponding to the scrolling
region is moved upwards (or moved rightwards) ac-
cording to the first scrolling direction, check whether
or not an mth row (or column) of the image which is
sent to the thin client last time matches the nth row
(or column) of the first image, when the mth row (or
column) of the image which is sent to the thin client
last time matches the nth row (or column) of the first
image, check whether or not (m-1-x)th to (m-1)th
rows (or columns) of the image which is sent to the
thin client last time match (n-1-x)th to (n-1)th rows
(or columns) of the first image, and when all of the
(m-1-x)th to (m-1)th rows (or columns) of the image
which is sent to the thin client last time match the (n-
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1-x)th to (n-1)th rows (or columns) of the firstimage,
determine the first offset to be (m-n),

where n is a positive integer, x is a positive integer
more than 2, m is a total row (or column) number of
the image which is sent to the thin client last time,
and m is more than n.

[0155] In the device of the embodiment of the present
disclosure, the calculation module 300 is further arranged
to:

when no scrolling command is received within the
preset time or a judgment module judges that the
scrolling region of the current active window does
not change according to the first image and the im-
age which is cached last time, calculate the first
emerging pixel information according to the first im-
age and the image which is sent to the thin client last
time, and send the calculated first emerging pixel
information to the thin client.

[0156] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the first emerging pixel information according
to the first image and the image which is sent to the thin
client last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved downwards (or moved leftwards)
according to the first scrolling direction, check wheth-
er or not the first row (or column) of the image which
is sent to the thin client last time matches the nth row
(or column) of the firstimage, and when the first row
(or column) of the image which is sent to the thin
client last time matches the nth row (or column) of
the first image, determine the first emerging pixel
information to be first to (n-1)th rows (or columns) of
the first image; when the first row (or column) of the
image which is sent to the thin client last time does
not match the nth row (or column) of the first image,
continue checking whether or not the first row (or
column) of the image which is sent to the thin client
last time matches the (n+1)th row (or column) of the
firstimage; and when the first row (or column) of the
image which is sent to the thin client last time does
not match any row (or column) of the first image,
determine the first emerging pixel information to be
the first image, where n is a positive integer, and x
is a positive integer more than 2.

[0157] In the device of the embodiment of the present
disclosure, a function of the calculation module 300 for
calculating the first emerging pixel information according
to the first image and the image which is sent to the thin
client last time may be arranged to:

judge that an image corresponding to the scrolling
region is moved upwards (or moved rightwards) ac-
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cording to the first scrolling direction, check whether
or not the mth row (or column) of the image which is
sent to the thin client last time matches the nth row
(or column) of the firstimage, and when the mth row
(or column) of the image which is sent to the thin
client last time matches the nth row (or column) of
the first image, determine the first emerging pixel
information to be the nth to mth rows (or columns)
of the first image; when the mth row (or column) of
the image which is sent to the thin client last time
does not match the nth row (or column) of the first
image, continue checking whether or notthe mth row
(or column) of the image which is sent to the thin
client last time matches the (n-1)th row (or column)
of the firstimage; and when the mth row (or column)
of the image which is sent to the thin client last time
does notmatch any row (or column) of the firstimage,
determine the first emerging pixel information to be
the first image, where m is the total row (or column)
number of the image which is cached last time.

[0158] In the device of the embodiment of the present
disclosure, the calculation module 300 is further arranged
to:

detect that a window in the virtual desktop changes
froman inactive window into a current active window,
acquire an application type of the current active win-
dow, and search in locally stored application types
for the application type of the current active window,
and when the application type of the current active
window is found, cache an image corresponding to
a scrolling region of the current active window, and
send the image corresponding to the scrolling region
of the current active window to the thin client.

[0159] Referring to Fig. 4, an embodiment of the
presentdisclosure provides a device for updating a virtual
desktop, which may at least include a receiving module
400 and a movement module 401.

[0160] Thereceivingmodule400isarrangedtoreceive
a first offset and a first scrolling direction or a second
offset and a second scrolling direction from a server.
[0161] The movementmodule 401 is arranged tojudge
that a scrolling region of a current active window is moved
downwards (or moved upwards) according to the re-
ceived first scrolling direction or second scrolling direc-
tion, and uniformly move downwards (or move upwards)
the scrolling region until the number of rows moved down-
wards (or moved upwards) is equal to the received first
offset or second offset.

[0162] In the device of the embodiment of the present
disclosure, the movement module 401 may be further
arranged to:

judge that the scrolling region of the current active
window is moved leftwards (or moved rightwards)
according to the received first scrolling direction or
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second scrolling direction, and uniformly move left-
wards (or move rightwards) the scrolling region until
the number of columns moved leftwards (or moved
rightward) is equal to the received first offset or sec-
ond offset.

[0163] In the device of the embodiment of the present
disclosure, the receiving module 400 may be further ar-
ranged to:

receive first emerging pixel information or second
emerging pixel information from the server.

[0164] The thin client may further include a display
module 402.

[0165] The display module 402 is arranged to display
the received first emerging pixel information or second
emerging pixel information on pixels emerging in an up-
ward movement or downward movement or leftward
movement or rightward movement process.

[0166] Itis important to note that the abovementioned
embodiments are intended not to limit the scope of pro-
tection of the present disclosure but to facilitate under-
standing of those skilled in the art, and any apparent re-
placements, improvements and the like made to the
present disclosure by those skilled in the art without de-
parting from the inventive concept of the present disclo-
sure shall fall within the scope of protection of the present
disclosure.

Industrial Applicability

[0167] According to the technical solutions, when re-
ceiving the first scrolling command, the server only sends
the first offset and the first scrolling direction to the thin
client, and then continues detecting whether the second
scrolling command is received or not within the preset
time. When the server does not receive the second scroll-
ing command within the preset time, the server calculates
the first emerging pixel information according to the first
image which is cached this time and the image which is
sent to the thin client last time, and sends the calculated
first emerging pixel information to the thin client. By virtue
of the technical solution, it is not necessary send an im-
age corresponding to the changed virtual desktop to the
thin client every time when a scrolling command is re-
ceived, so that bandwidth waste for the virtual desktop
is reduced, and a bandwidth is further saved.

Claims

1. A method for updating a virtual desktop, comprising:
when receiving a first scrolling command, cal-
culating, by a server, a first offset corresponding

to the received first scrolling command;
sending, by the server, the calculated first offset
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and a first scrolling direction contained in the
received first scrolling command to a thin client;
and

detecting, by the server, whether the server re-

scrolling region of the current active window
changes, calculating, by the server, the first off-
set according to the first image which is cached
this time and the image which is sent to the thin

ceives asecond scrollingcommand withinapre- 5 client last time.
set time, and when the server does not receive
the second scrolling command within the preset 5. The method as claimed in claim 4, wherein judging,
time, calculating, by the server, first emerging by the server according to the first image which is
pixel information according to a firstimage which cached this time and the image which is sent to the
is cached this time and an image which is sent 70 thin client last time, whether the scrolling region of
to the thin client last time, and sending, by the the current active window changes or not comprises:
server, the calculated first emerging pixel infor-
mation to the thin client. checking, by the server, whether or noteach row
or column of the image which is sent to the thin
2. The method as claimed in claim 1, further compris- 75 client last time matches a corresponding row or
i column of the first image, and when all rows or
columns of the image which is sent to the thin
when the server receives the second scrolling client last time match corresponding rows or col-
command within the preset time, caching, by the umns of the first image, judging, by the server,
server, a second image corresponding to a 20 that the scrolling region of the current active win-
scrolling region of a current active window, judg- dow does not change; and when a certain row
ing, by the server according to the second image or column of the image which is sent to the thin
and the first image, that the scrolling region of client last time does not match a corresponding
the current active window changes, calculating, row or column of the firstimage, judging, by the
by the server, a second offset according to the 25 server, that the scrolling region of the current
second image and the first image, and sending, active window changes.
by the server, the calculated second offset and
a second scrolling direction contained in the re- 6. The method as claimed in claim 4, wherein calculat-
ceived second scrolling command to the thin cli- ing, by the server, the first offset according to the
ent; and 30 first image and the image which is sent to the thin
continuing detecting, by the server, whether the client last time comprises:
server receives a third scrolling command within
the preset time. judging, by the server, that an image corre-
sponding to the scrolling region is moved down-
3. The method as claimed in claim 2, further compris- 35 wards or leftwards according to the first scrolling
i direction, checking, by the server, whether or
not a first row or column of the image which is
when the server judges, according to the second sent to the thin client last time matches an nth
image and the first image, that the scrolling re- row or column of the first image, when the first
gion of the current active window does not 40 row or column of the image which is sent to the
change, thin client last time matches the nth row or col-
calculating, by the server, second emerging pix- umn of the first image, checking, by the server,
el information according to the second image whether or not second to (2+x)th rows or col-
and the image which is sent to the thin client last umns of the image which is sent to the thin client
time, and sending, by the server, the calculated 45 last time match (n+1)th to (n+1+x)th rows or col-
second emerging pixel information to the thin umns of the first image, and when all of the sec-
client. ond to (2+x)th rows or columns of the image
which is sent to the thin client last time match
4. The method as claimed in claim 1 or 2, wherein cal- the (n+1)th to (n+1+x)th rows or columns of the
culating the first offset corresponding to the received 50 first image, determining, by the server, the first
first scrolling command comprises: offset to be (n-1),
where n is a positive integer, and x is a positive
caching, by the server, the first image corre- integer more than 2.
sponding to a scrolling region of a current active
window; and 55 7. The method as claimed in claim 6, further compris-
when the server judges, according to the first ing:
image which is cached this time and the image
which is sent to the thin client last time, that the when the first row or column of the image which

15
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is sent to the thin client last time does not match
the nth row or column of the first image,
continuing checking, by the server, whether or
not the first row or column of the image which is
sent to the thin client last time matches an
(n+1)th row or column of the first image.

8. The method as claimed in claim 4, wherein calculat-
ing, by the server, the first offset according to the
first image which is cached this time and the image
which is sent to the thin client last time comprises:

judging, by the server, that an image corre-
sponding to the scrolling region is moved up-
wards or moved rightwards according to the first
scrolling direction, checking, by the server,
whether or not an mth row or column of the im-
age which is sent to the thin client last time
matches an nth row or column of the firstimage,
when the mth row or column of the image which
is sent to the thin client last time matches the
nth row or column of the first image, checking,
by the server, whether or not (m-1-x)th to (m-
1)th rows or columns of the image which is sent
to the thin client last time match (n-1-x)th to (n-
1)th rows or columns of the firstimage, and when

all of the (m-1-x)th to (m-1)th rows or columns
of the image which is sent to the thin client last
time match the (n-1-x)th to (n-1)th rows or col-
umns of the firstimage, determining, by the serv-
er, the first offset to be (m-n),

where n is a positive integer, x is a positive in-
teger more than 2, m is a total number of rows
or columns of the image which is sent to the thin
client last time, and m is more than n.

9. The method as claimed in claim 8, further compris-
ing:

when the mth row or column of the image which
is sent to the thin client last time does not match
the nth row or column of the first image, contin-
uing checking, by the server, whether or not the
mth row or column of the image which is sent to
the thin client last time matches an (n-1)th row
or column of the firstimage.

10. The method as claimed in claim 1 or 2, wherein cal-
culating, by the server, the first emerging pixel infor-
mation according to the first image which is cached
this time and the image which is sent to the thin client
last time comprises:

judging, by the server, that an image corre-
sponding to the scrolling region is moved down-

wards or leftwards according to the first scrolling
direction, checking, by the server, whether or
not a first row or column of the image which is
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sent to the thin client last time matches an nth
row or column of the first image, and when the
first row or column of the image which is sent to
the thin client last time matches the nth row or
column of the first image, determining, by the
server, the first emerging pixel information to be
first to (n-1)th rows or columns of the firstimage;
when the first row or column of the image which
is sent to the thin client last time does not match
the nth row or column of the first image, contin-
uing checking, by the server, whether or not the

first row or column of the image which is sent to
the thin client last time matches an (n+1)th row
or column of the first image; and when the first
row or column of the image which is sent to the
thin client last time does not match any row or
column of the first image, determining, by the
server, the first emerging pixel information to be
the firstimage, where n is a positive integer, and
X is a positive integer more than 2.

11. The method as claimed in claim 10, wherein calcu-
lating, by the server, the first emerging pixel infor-
mation according to the first image which is cached
this time and the image which is sent to the thin client
last time comprises:

judging, by the server, that an image corre-
sponding to the scrolling region is moved up-
wards or moved rightwards according to the first
scrolling direction, checking, by the server,
whether or not an mth row or column of the im-
age which is sent to the thin client last time
matches an nth row or column of the firstimage,
and when the mth row or column of the image
which is sent to the thin client last time matches
the nth row or column of the first image, deter-
mining, by the server, the first emerging pixel
information to be the nth to mth rows or columns
of the first image; when the mth row or column
of the image which is sent to the thin client last
time does not match the nth row or column of
the firstimage, continuing checking, by the serv-
er, whether or not the mth row or column of the
image which is sent to the thin client last time
matches an (n-1)th row or column of the first
image; and when the mth row or column of the
image which is sent to the thin client last time
does not match any row or column of the first
image, determining, by the server, the first
emerging pixel information to be the firstimage,
where m is a total number of rows or columns
of the image which is sent to the thin client last
time, and m is more than n.

12. The method as claimed in claim 2, wherein calculat-
ing, by the server, the second offset according to the
second image and the first image comprises:
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judging, by the server, that an image corre-
sponding to the scrolling region is moved down-
wards or leftwards according to the second
scrolling direction, checking, by the server,
whether or not a first row or column of the first
image matches an nth row or column of the sec-
ond image, when the first row or column of the
firstimage matches the nth row or column of the
second image, checking, by the server, whether
or not second to (2+x)th rows or columns of the
second image match (n+1)th to (n+1+x)th rows
or columns of the first image, and when all of
the second to (2+x)th rows or columns of the
second image match the (n+1)th to (n+1+x)th
rows or columns of the firstimage, determining,
by the server, the second offset to be (n-1),
where n is a positive integer, and x is a positive
integer more than 2.
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second image, continuing checking, by the serv-
er, whether or not the mth row or column of the
first image matches an (n-1)th row or column of
the second image.

16. The method as claimed in claim 1 or 2, further com-
prising:

when a window in the virtual desktop changes
from an inactive window into a current active
window, acquiring, by the server, an application
type of the current active window, and search-
ing, by the server, in locally stored application
types for the application type of the current ac-
tive window, and when the application type of
the current active window is found, caching, by
the server, animage corresponding to a scrolling
region of the current active window, and sending
the image corresponding to the scrolling region

13. The method as claimed in claim 12, further compris- 20 of the current active window to the thin client.

ing:
17. A method for updating a virtual desktop, comprising:

when the first row or column of the first image
does not match the nth row or column of the
second image, continuing checking, by the serv-
er, whether or not the first row or column of the
firstimage matches an (n+1)th row or column of
the second image.

25

receiving, by a thin client, a first offset and a first
scrolling direction from a server or receiving, by
a thin client, a second offset and a second scroll-
ing direction from a server, judging, by the thin
client, that a scrolling region of a current active

window is moved downwards or upwards ac-
cording to the received first scrolling direction or
second scrolling direction, and uniformly mov-
ing, by the thin client, downwards or upwards

14. The method as claimed in claim 2, wherein calculat- 30
ing, by the server, the second offset according to the
second image and the first image comprises:

judging, by the server, that an image corre-

the scrolling region according to a judgment re-
sult until the number of rows moved downwards

sponding to the scrolling region is moved up- 35 or upwards is equal to the received first offset
wards or moved rightwards according to the sec- or second offset.
ond scrolling direction, checking, by the server,
whether or not an mth row or column of the first 18. The method as claimed in claim 17, further compris-
image matches an nth row or column of the sec- i
ond image, when the mth row or column of the 40
firstimage matches the nth row or column of the when the thin client judges that the scrolling re-
second image, checking, by the server, whether gion of the current active window is moved left-
or not (m-1-x)th to (m-1)th rows or columns of wards or rightwards according to the received
the first image match (n-1-x)th to (n-1)th rows or first scrolling direction or second scrolling direc-
columns of the second image, and when all of 45 tion, uniformly moving, by the thin client, left-
the (m-1-x)th to (m-1)th rows or columns of the wards or rightwards the scrolling region accord-
firstimage match the (n-1-x)th to (n-1)th rows or ing to a judgment result until the number of col-
columns of the second image, determining, by umns moved leftwards or rightwards is equal to
the server, the second offset to be (m-n), where the received first offset or second offset.
nis apositive integer, x is a positive integermore 50
than 2, m is a total number of rows or columns 19. The method as claimed in claim 17, further compris-
of the first image, and m is more than n. ing:

15. The method as claimed in claim 14, further compris- when the thin client receives first emerging pixel

ing: 55 information or second emerging pixel informa-

tion from the server, displaying, by the thin client,

when the mth row or column of the first image
does not match the nth row or column of the

17

the received first emerging pixel information or
second emerging pixel information on pixels
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21.

22.

23.

33

emerging in an upward movement or downward
movement or leftward movement or rightward
movement process.

A device for updating a virtual desktop, comprising:

a calculation module, arranged to, when receiv-
ing a first scrolling command, calculate a first
offset corresponding to the received first scroll-
ing command, detect whether a second scrolling
command is received within a preset time, and
when the second scrolling command is not re-
ceived within the preset time, calculate first
emerging pixel information according to a first
image which is cached this time and an image
which is sent to the thin client last time; and

a sending module, arranged to send the calcu-
lated first offset and afirst scrolling direction con-
tained in the received first scrolling command to
athin client, and send the calculated first emerg-
ing pixel information to the thin client.

The device as claimed in claim 20, wherein

the calculation module is further arranged to, when
the second scrolling command is received within the
preset time, cache a second image corresponding
to ascrollingregion of a current active window, judge,
according to the second image and the first image,
that the scrolling region of the current active window
changes, calculate a second offset according to the
secondimage and the firstimage, and after the send-
ing module sends the calculated second offset and
asecond scrolling direction contained in the received
second scrolling command to the thin client,
continue detecting whether a third scrolling com-
mand is received or not within the preset time; and
the sending module is further arranged to:

send the calculated second offset and the sec-
ond scrolling direction contained in the received
second scrolling command to the thin client.

The device as claimed in claim 21, wherein
the calculation module is further arranged to:

judge, according to the second image and the
firstimage, that the scrolling region of the current
active window does not change, and calculate
second emerging pixel information according to
the second image and the image which is sent
to the thin client last time; and

the sending module is further arranged to:

send the calculated second emerging pixel in-
formation to the thin client.

The device as claimed in claim 20 or 21, wherein a
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24.

25.

34

function of the calculation module for calculating the
first offset corresponding to the received first scroll-
ing command is arranged to:

cache the first image corresponding to a scroll-
ing region of a current active window; and when
it is judged, according to the first image which
is cached this time and the image which is sent
tothethinclientlasttime, thatthe scrolling region
of the current active window changes, calculate
the first offset according to the firstimage which
is cached this time and the image which is sent
to the thin client last time.

The device as claimed in claim 23, wherein a function
of the calculation module for judging, according to
the firstimage which is cached this time and the im-
age which is sent to the thin client last time, whether
the scrolling region of the current active window
changes or not is arranged to:

check whether or not each row or column of the
image which is sent to the thin client last time
matches a corresponding row or column of the
firstimage, and when all rows or columns of the
image which is sent to the thin client last time
match corresponding rows or columns of the first
image, judge that the scrolling region of the cur-
rent active window does not change; and when
a certain row or column of the image which is
sent to the thin client last time does not match
a corresponding row or column of the firstimage,
judge that the scrolling region of the current ac-
tive window changes.

The device as claimed in claim 23, wherein a function
of the calculation module for calculating the first off-
set according to the firstimage and the image which
is sent to the thin client last time is arranged to:

judge that an image corresponding to the scroll-
ing region is moved downwards or leftwards ac-
cording to the first scrolling direction, check
whether or not a first row or column of the image
which is sent to the thin client last time matches
an nth row or column of the first image, when
the first row or column of the image which is sent
to the thin client last time matches the nth row
or column of the first image, check whether or
not second to (2+x)th rows or columns of the
image which is sent to the thin client last time
match (n+1)th to (n+1+x)th rows or columns of
the first image, and when all of the second to
(2+x)th rows or columns of the image which is
sent to the thin client last time match the (n+1)th
to (n+1+x)th rows or columns of the first image,
determine the first offset to be (n-1),

where n is a positive integer, and x is a positive
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integer more than 2.

26. Thedeviceasclaimedin claim 23, wherein a function

of the calculation module for calculating the first off-
set according to the first image and the image which
is sent to the thin client last time is arranged to:

judge that an image corresponding to the scroll-
ing region is moved upwards or moved right-
wards according to the first scrolling direction,
check whether or not an mth row or column of
the image which is sent to the thin clientlast time
matches an nth row or column of the firstimage,
when the mth row or column of the image which
is sent to the thin client last time matches the
nth row or column of the first image, check
whether or not (m-1-x)th to (m-1)th rows or col-
umns of the image which is sent to the thin client
last time match (n-1-x)th to (n-1)th rows or col-
umns of the firstimage, and when all of the (m-
1-x)th to (m-1)th rows or columns of the image
which is sent to the thin client last time match
the (n-1-x)th to (n-1)th rows or columns of the
firstimage, determine the first offset to be (m-n),
where n is a positive integer, x is a positive in-
teger more than 2, m is a total number of rows
or columns of the image which is sent to the thin
client last time, and m is more than n.

27. Thedevice as claimedin claim 23, wherein a function

of the calculation module for calculating the first
emerging pixel information according to the first im-
age which is cached this time and the image which
is sent to the thin client last time is arranged to:

judge that an image corresponding to the scroll-
ing region is moved downwards or leftwards ac-
cording to the first scrolling direction, check
whether or not a first row or column of the image
which is sent to the thin client last time matches
an nth row or column of the firstimage, and when
the first row or column of the image which is sent
to the thin client last time matches the nth row
or column of the first image, determine the first
emerging pixel information to be first to (n-1)th
rows or columns of the first image; when the first
row or column of the image which is sent to the
thin client last time does not match the nth row
or column of the first image, continue checking
whether or not the first row or column of the im-
age which is sent to the thin client last time
matches an (n+1)th row or column of the first
image; and when the first row or column of the
image which is sent to the thin client last time
does not match any row or column of the first
image, determine the first emerging pixel infor-
mation to be the firstimage, where nis a positive
integer, and x is a positive integer more than 2.
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28. The device as claimed in claim 23, wherein a function

of the calculation module for calculating the first
emerging pixel information according to the first im-
age which is cached this time and the image which
is sent to the thin client last time is arranged to:

judge that an image corresponding to the scroll-
ing region is moved upwards or moved right-
wards according to the first scrolling direction,
check whether or not an mth row or column of
the image which is sent to the thin client last time
matches an nth row or column of the firstimage,
and when the mth row or column of the image
which is sent to the thin client last time matches
the nth row or column of the first image, deter-
mine the first emerging pixel information to be
the nth to mth rows or columns of the firstimage;
when the mth row or column of the image which
is sent to the thin client last time does not match
the nth row or column of the firstimage, continue
checking whether or not the mth row or column
of the image which is sent to the thin client last
time matches an (n-1)th row or column of the
first image; and when the mth row or column of
the image which is sent to the thin clientlast time
does not match any row or column of the first
image, determine the first emerging pixel infor-
mation to be the first image, where m is a total
number of rows or columns of the image which
is sent to the thin client last time, and m is more
than n.

29. Thedevice as claimed in claim 21, wherein a function

of the calculation module for calculating the second
offset according to the second image and the first
image is arranged to:

judge that an image corresponding to the scroll-
ing region is moved downwards or leftwards ac-
cording to the second scrolling direction, check
whether or not a first row or column of the first
image matches an nth row or column of the sec-
ond image, when the first row or column of the
firstimage matches the nth row or column of the
second image, check whether or not second to
(2+x)th rows or columns of the firstimage match
(n+1)th to (n+1+x)th rows or columns of the sec-
ond image, and when all of the second to (2+x)th
rows or columns of the first image match the
(n+1)th to (n+1+x)th rows or columns of the sec-
ond image, determine the second offset to be
(n-1),

where n is a positive integer, and x is a positive
integer more than 2.

30. Thedevice as claimedin claim 21, wherein a function

of the calculation module for calculating the second
offset according to the second image and the first



37
image is arranged to:

judge that an image corresponding to the scroll-
ing region is moved upwards or moved right-
wards according to the second scrolling direc-
tion, check whether or not an mth row or column
of the first image matches an nth row or column
of the second image, when the mth row or col-
umn of the first image matches the nth row or
column of the second image, check whether or
not (m-1-x)th to (m-1)th rows or columns of the
firstimage match (n-1-x)th to (n-1)th rows or col-
umns of the second image, and when all of the
(m-1-x)th to (m-1)th rows or columns of the first
image match the (n-1-x)th to (n-1)th rows or col-
umns of the second image, determine the sec-
ond offset to be (m-n), where n is a positive in-
teger, x is a positive integer more than 2, mis a
total number of rows or columns of the first im-
age, and m is more than n.

31. The device as claimed in claim 20 or 21, wherein the

calculation module is further arranged to:

detect that a window in the virtual desktop
changes from an inactive window into a current
active window, acquire an application type of the
current active window, and search in locally
stored application types for the application type
of the current active window, and when the ap-
plication type of the current active window is
found, cache animage corresponding to a scroll-
ing region of the current active window, and send
the image corresponding to the scrolling region
of the current active window to the thin client.

32. A device for updating a virtual desktop, comprising:

a receiving module, arranged to receive a first
offset and afirst scrolling direction from a server,
orreceive a second offsetand a second scrolling
direction from a server; and

a movement module, arranged to judge that a
scrolling region of a current active window is
moved downwards or upwards according to the
received first scrolling direction or second scroll-
ing direction, and uniformly move downwards or
upwards the scrolling region according to a judg-
ment result until the number of rows moved
downwards or upwards is equal to the received
first offset or second offset.

33. Thedevice asclaimedin claim 32, wherein the move-

ment module is further arranged to:

judge that the scrolling region of the current ac-
tive window is moved leftwards or rightwards ac-
cording to the received first scrolling direction or
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34.

35.

36.

37.

38.

38

second scrolling direction, and uniformly move
leftwards or rightwards the scrolling region ac-
cording to a judgment result until the number of
columns moved leftwards or rightwards is equal
to the received first offset or second offset.

The device as claimed in claim 32, wherein the re-
ceiving module is further arranged to:

receive first emerging pixel information or sec-
ond emerging pixel information from the server;
and

the device for updating the virtual desktop fur-
ther comprises:

a display module, arranged to display the
received first emerging pixel information or
second emerging pixel information on pixels
emerging in an upward movement or down-
ward movement or leftward movement or
rightward movement process.

A computer program, comprising program instruc-
tions which, when executed by a server, enable the
server to execute the method as claimed in any one
of claims 1-16.

A carrier carrying the computer program as claimed
in claim 35.

A computer program, comprising program instruc-
tions which, when executed by a server, enable the
server to execute the method as claimed in any one
of claims 17-19.

A carrier carrying the computer program as claimed
in claim 37.
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When receiving a first scrolling command, a server calculates a first
offset corresponding to the received first scrolling command

100

The calculated first offset and a first scrolling direction contained in the
received first scrolling command are sent to a thin client

101

The server detects whether the server receives a second scrolling
command within a preset time, and when the server does not receive the
second scrolling command within the preset time, the server calculates
first emerging pixel information according to a first image which is
cached this time and an image which is sent to the thin client last time,
and sends the calculated first emerging pixel information to the thin
client

102

Fig. 1

21
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